
UPDATE: Roof Monitoring Safety System 
for Underground Stone Mines 

Objective 

The Rbof W d r i n g  Safety System {RMSS j introduced in Iafe 
1997 has been modified to implove- &i&iliLy wd simplify the 
mtasuiment of rauf <w rib movement. Greater knowledge abut 
the; stability of mf and rib ruck is expected to mult in safw 
~~mlitiom far the mine worker. DeveIaping safe@ took and 
methods is pait af NJOSH's mi%siw 'to prevent work-nIged 
injuries anddeafis. A mining apexation with a poaetiva approach 
ta cuntrol g'md mnditidns is in a better pition to make 
essmtial d e ~ b n s  relakd to mine devdopmeent arid take tmedial 
wions in  in^ event of rdf or rib falls, 

Background 

Falls of xwf and rib toek are responaibk for a high number of 
mining h j d e s  and fa;Mitim. Visud inspectiom and the sound of 
breaking ar ~rackmg mck are often relied upon to irmdic* unstable 
roof conditions. In wrng mines, roof bolt holes are cheeked for 
s p m t m s  or gaps with a scrat~h tool; this provides further 
infotmalh &out the stability of the roof. Mmitars such a$ fhc 
RMSS can canfirm rmf movement that was surmised anly by eye 
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means. An added safety feature the RMSS is the capaM1ify of 
l-ing the measwetne~t stdofi at a disW6t. Frm where the 
monitor is placed in fae mof. 

Stme aad othkr industrial rtriaerals are tAe basic raw matwhls 
used ih constructbn, Cmthuing economic growth and highway 
buzding in pMiculm have mutted in r m r d  demand for $tone. 
This high h a n d ,  ssuljIed with haeasing wns&ahts an smffiw 
mining, h e  caused many mew itane mines t~ be developed 
underground. These new mines in many w e s  wiII be employing 
new and inqerieneed minkrs who may not have the ability to 
recagnke unstable gmmd c d t i o n s  using jat sight and sound. 

Fram the initiaI introduction of the RMBS, it was anticipated 
that imp-mfi-r. -We comedy- 
assumed fiat, once miners and operators were exposed to the 
monitor, suggestions would evolve. In one case, the RMSS was 
used to determine if an impmhmrner used on a mechanical scaler 
was causing or increasing instabiIity of roof rock. The test showed 
little or no movement resulted from this method of scaling under 
the particular roditions at h i s  mine. In another instance, an 
nperator needed to monitor -the -stability of a hauhgeway in a 
bench~d area that had very high ceilings. The RMSS requires a 
>in-diam hole for installation; however, only roof bolt boles ofa 
smaller &meter were-available, and it was impossible to drill new 
hales at that height The operator attached a 2-in collar at the roof 
line and was abIe to inhll  the W S .  

These examples illush$t the potential farh&erenbancernents 
of this mol. N I ~ S H  continu@ to sgek additional candidate sites 
for use af $he RMSS. As usage increases, we anticipate further 
mFinement$ and additimat applications. 

How It Works 

The new RMSS, cable, and read-out box are shown in frgure 1. 
The - w a g r a  light4bbbys JkmiLWery - 
r e p l a x e d  The red light is set to come on to indicate 
ttrovem~nt. The red light can be adjusted far hcremenh of 
movement as low as -0 10 inches. The RMSS red light should not 
be cansidexed as a primary or only means of determining the 
2abiIiPgr of roof or rih. It is intended to m e  as a supplement to 
misting methods or procedurm far determining stahitib. 

An overview gf the RMS components i s  shown in figure 2. 
Movement of rack layers within themine roof is measured relative 
to rr fix@-pomt calibm$im ete the monitor housing. The housing 
c s n ~ i n s  a potentiometer, railer switch, plastic rack, and spur gear. 
Movements we deee~ed by the transfer of e-lectromotive forces 
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